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(54) Data communication system and method 

(57) A data communication system which sends or 
receives data to or from an application server using the 
same protocol via a transmission line as one of a wire 
communication network, a wireless communication net- 
work, and both a wire communication network and a 
wireless communication network, comprises a table 1 4 
containing therein a relation among a service identifier 
of the application server, a destination address, a com- 



munication network type, and a processing time of the 
application server; and a retransmission timer setting 
unit 1 6 which references the table to obtain the process- 
ing time of the application server based on the service 
identifier, destination address, and communication net- 
work type during transmission or reception of data to or 
from the application server, and sets the time as a re- 
transmission time. 
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Description 

FIELD OF THE INVENTION 



[0001] The present invent™ relates to a data communication system that sends and receives data to or from an 
S^SLST 2 a t r SmiSSi ° n ,ine . C ° m ?™"9 ° ne ^ e of a communication network, a wireless commu i 
cat,on network and both a wire commun.cation network and a wireless communication netwdrk. More particularly the 

EE a data communication system and a data com ™ — - * 

BACKGROUND OF THE INVENTION 

[0002] Recently, as the Internet technology has become widely used, the user accesses the Internet from a data 
communication terminal in a variety of ways. internet Trom a data 

EE fLSiT^MS'Vv 6 ^.f 6065565 the lnternet . most cases, via a wire communication network such as a 
LAN (Loca Area Network) m which terminals are connected by Ethernet or via a wire communication network in which 

p J<T?n T ? , a , W ; eleSS Communication netw °*. such as PHS (Personal Handy Phone System) andToc 
(Personal Digital Cellular), and a wire communication network. 

[0004] The only requirement for accessing the Internet is that the IP (Internet Protocol) must be used for the com- 

Z£T P t n 3rChy ( ' ayer) Pr ° VideS d3ta C ° mmUn iCati ° n termina ' S With *• termina.-to-tenm a. daTa 
ransfer function. It .s requested to transmit data as effectively as possible on a transmission protocol hierarchy layer 
n the communication protocol hierarchy. For increased efficiency, many transmission protocol are proposed ' 
^L^TT" PrOtOC0 ' f ° r aCC6Ssin 9 the lnternet in a wir * communication network is optimized for the char- 
TZTTJf COn H 9Ur f ° n ° f 3 WirG netW ° rk " WhiCh 3 P ' Uralit y 0f LANs are connec ted via routers. The protocol 
is designed for providing best performance in such a wire network. P'oukoi 

L°nn?LoH n f the t K° the K hand ' 3 transmission P rotoc °' *>r accessing the Internet in a wireless communication network 
2 k! h I 6 CharactenSt,CS ° f 3 Wire,6SS netWork that has a lar 9 e data transmission delay and a narrow trans 
rnnnT t! ' S ° ^ Pr ° t0CO ' iS deSI ' 9n6d f ° r pr ° vidin 9 best Performance in such a network 
^Le ^^^TT d6SCribed ab ° Ve ' 3 d3ta COmmunication terminal effioient.y accesses the Internet using 
ml^inn n Z J T 7* c ° mrnun,cation netw °rk. a wireless communication network, and both a wire com 
mumcation network and a wireless communication network in one of the following methods: 

2thTS!L t r he r an f miSS ^r P T C °' ° PtimiZ9d f ° r ° ne ^ ° f communication networks, wire or wireless. The effect 
of the characteristics of the other communication network is suppressed. 

EUSL FirSt ' f ?^ er (1 3 Pr ° blem that increases the amo "nt of memory resources of the data communication 

SSiSS^p 9> a K d theref ° re mak6S the t6rminal impraCtiCal - The latt6r <3 has a ««»nd p"ob em 

notZ 1 m throughput of the other, non-optimized communication network and therefore requires 

positive umt for suppressing the effect of the characteristics of the other communication network. 

SUMMARY OF THE DISCLOSURE 

t [ io 0 n 0 a!art. ACCOrdin9 * *° inVeStigati ° nS t0Ward the P resent invent 'on, the following analyses are given of the conven- 

nicatl nl^Ti H 8 ab °T Pr ° blemS ' th6re ^ faCt ° re th3t are affeCted ^ the characteristics of a wire commu- 
*T«lZ7n° t r 3 Z C ° mmUn,cation network - is the server processing time (RTF: Round Trip Time) 
bufLr * ™ rt ? ' n retransmission *«r. The other is the amount of free space in the receiving 

buffer at the destination that determines the sending buffer size. 9 

\°r°21] JrTl 1 ! 3 d H 3 f am ShOWin9 am ° Unt ° f the fre6 SpaC6 in the r6Ceivin 9 buffer ^ the destination. As shown 
in the figure, when a data communication terminal sends or receives data to or from an application server (AP server) 

neZTz^LT 3 tranSmiSSi ° n line OV6r ™ ° f a «*» communication network a wireless communicaTon 

network and both a w.re commun.cation network and a wireless communication network, the amount of free spaced 

spee^^^^^ 
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[0012] That is, in a case where the sending data communication terminal determines the sending M£™£»ed 
on the amount of free space of the receiving buffer of the destination AP server, the above-descnbed first problem of 
Zocl^ unnecessary memory resources arises if the communication network speed is lower than the processing 

"on tine. As shown in this figure, when the data communication terminal sends or receives data t orfram , the , apph- 
cation server using the same protocol via a transmission line in one of a w,re commun,cat,on network a wireless 
comlncatio " WO rk. and bo'th a wire communication network and a wireless communications 
o^Tssing time (RTT) is closely associated with a transmission delay (or none) caused by data errors on the commu- 
n caSn netTork and with the retransmission time (timer). Therefore, an improper retransmission timer value , se, 
woud result in an incorrect data-loss detection and an unnecessary retransmission of a packet or ,n .an 
Suppression of packet retransmission, thus generating the second problem which do creases through^ , Bign^ant^ 
In other words when a value that is set in the retransmission timer is too small, a data loss is detected mistakenly and 
an unnecessary packet or packets is retransmitted. Conversely, when a value that is set in the retransmission mens 
toolarg* U data loss cannot be detected even if generated and so the retransmission of a packet or packets ,s delayed. 

rO014l Thus there is much to be desired in the art. 

0015 in view of the foregoing, it is an object of the preferred embodiments of the present invention to provide a 
data commutation system and a data communication method not affected by the transmission l.ne characteristics 
when data is transferred between a data communication terminal and an AP server using the same protocol via a 
transmission line comprising one of a wire communication network, a wireless communication network, and both a 
wire communication network and a wireless communication network. _ _ 

m016] To solve the above problems, a data communication system which sends or receives data to or from an 
appication server using the same protocol via a transmission linecomprisingonetypeofawirecommunicationn^work 
aw i ef ^communication network, and both a wire communication network and a wireless communication ne^or is 
provlded.Thadatacommu^^ 

of the application server, a destination address, a communication network type, and a processing time of the apphcation 
serverand a retransmission timer setting unit which references the first table to find the processing tune of theappl, 
cTon server based on the service identifier, destination address, and communication network type dunng transmiss.on 
or reception of data to or from the application server, and sets the time as a retransmission time. 
[00lT This ormulation sets the retLsmission timer properly and therefore reduces the possibility of unnecessary 
retransmission of packets due to an incorrect data-loss detection or the possibility of unnecessary suppression of 
transmission at retransmission time, significantly increasing throughput. ^ nilirac 
OoTsT Preferably, the data communication system further comprises a radio status acquisition unit which acquires 
a radio wave strength of the wireless communication network and an error rate of data sent to or 
: wireless communication network from a wireless base station connected via a Phys-caMinj 

taining therein a relation among radio wave strength of the wireless communication network, error rate ^ ? Jatewnt to 
or receivedfrom the communication network, the communication network type, and communication networt ^transmis- 
sion speeds, wherein the retransmission timer setting unit references the second table, calculates the 
reception time for each packet size based on the radio wave strength and the error rate acqu.red from the radio status 
, acqSn unft, and sets a sum of the processing time of the application server and the calculated transmission/re- 
ceDtion time of the packet as a retransmission timer value. 

[0019] This formulation allows a retransmission timer value to be set according to the transmission line characters 



tics 



[0020] in addition, the Present invention provides a data communication system which sends or receives ; dat to or 
f rom an application server using the same protocol 

network, a wireless communication network, and both a wire communication network and a wireless commun cat on 
network The data communication system comprises (a) a variable-length sending buffer ,n which data to be isent o 
the application server is stored; (b) a table containing therein a relation among radio wave 

communication network, error rates of data sent to or received from the communication networ^ ^ u ^ n " ^ r 
work types, communication network transmission speeds, and sizes of thesending buffer; ;an c) a buffersize ^ on ^ 0 ler 
which references the table to adjust the size of the sending buffer based on the acquired radio wave strength and the 

[0 r 02V] at This formulation eliminates the need for allocating unnecessary memory resources when the transmission 
speed of the communication network is lower than the processing speed of the destination terminal. 
[0022] Preferably, the data communication system further comprises a radio status acquisition unit which acquires 
he radio wave strength of the wireless communication network and the error rate of data sent to or received from the 
wireless communication network from a wireless base station connected via a physical line and outputs the acquired 
information to the buffer size controller. 
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EfrL^ IE ' ati0r \ all0ws the sendin 9 buffer size t0 be adjusted according to the transmission line characteris- 
nStln „1 ri I ° ^ Stren9th iS ' OW ° r thS d3ta 6rr0r rate is hi 9 h ' the transmission band of the commu- 

rn^T " beC ° meS narr0W and so the sendin 9 buffer mav be re ^ced in size (or volume) 
0024] Preferably, a linking (or relaying) server, which sends or receives data to or from the application server over 

ItraTm^ 

a transmission protocol to each sub-connection. 

neSk ThiS f0rmU ' ati0n redUC6S the amount of packets that are sent 10 ° r received from thewireless communication 
EJS' th « data communication system further comprises a network interface controller which controls a 
1™ °2 1 PaC rt 6 ""^ COmrnunication network or the wireless communication network and sends infor- 

zssrx v:2—z:r ork ' to which the packet has been transmi « ed ' to the 

[0028] Preferably, the data communication system further comprises a transfer controller which controls establish- 
ment of a connection w,th the application server for use in packet transmission and passes the service identif er and 
the destination address to the retransmission timer setting unit. 

IS ThiS formu,ation allows the retransmission timer setting unit to set a retransmission timer value 

%zjsz^ i°— ion nM type (or species) comained in the tabie ™^ ^ ^ 

Sth^^~^ 

[0032] In addition, the present invention provides a data communication system which sends or receives data to or 
from ar iappl.cat.on server using the same protocol via a transmission line as one type (species) of a wire communication 

2 a h W ' r d t SS C ° mmUniCati0n netWork ' and both a w ire communication network and a wireless communication 
network. The data communication system comprises: 

(a) a first table containing therein a relation among service identifiers of the application server(s) destination ad- 
dresses, communication network types, and processing time of the application server 

(b) a retransmission timer setting unit which references the first table to acquire the processing time of the appli- 
cation server based on the service identifier, destination address, and communication network type during trans- 
m.ss.on or reception of data to or from the application server and sets the time as a retransmission time- 

c a vanable-length sending buffer in which data to be sent to the application server is stored- 

d) a second table containing therein the relation among radio wave strength of the wireless communication net- 

Ih ;^ r ° r , "T 1 10 ° r r6CeiVed fr ° m the cor "rnunication network, the communication network types, 

and communication network transmission speeds; and 

(e) a buffer size controller which references the second table to adjust size of the sending buffer based on the 
acquired radio wave strength and the error rate. 

[eSnL^ionT" 13 ! 0 ? S ? S transmission timer P r °P er| y a nd therefore reduces the possibility of unnecessary 
t?Il t 6 t0 ^ mCOrreCt data -'° SS detecti0n or the P° ssibilitv ° f unnecessary suppression of 

InTl f ' h " retranSm,SS,on time ' signrficantly increasing the throughput. At the same time, when the transmission 
speed of the commun.cation network is lower than the processing speed of the destination terminal, there is no need 
for allocating unnecessary memory resources. 

[0034] This enables a data system not affected by transmission line characteristics to be buitt 

Sri fn? f T"' ^ * ° f me preS6nt mVention there is P rovided a data communication 

cnl«JZ 'n n9 0r f reCeiV,n9 data 10 ° r from an a PP'ication server using the same protocol via a transmission line 
compns.ng one type of a wire communication network, a wireless communication network, and both a wire communi- 
cat.on network and a wireless communication network. The data communication method comprises the steps of: 

(a) storing a relation among service identifiers of the application server, destination addresses, communication 
network types, and processing time of the application server in a table- and 

Z T^TfJr ? *? the P r ° Cessin 9 time of the application server as a retransmission time based on 
the serv.ce .dentmer, destmation address, and communication network type during transmission or reception of 
data to or from the application server. 

SSSl^nHf^t 8 !! 8 T tranSmission timer P r °P ert V and lh erefore reduces the possibility of unnecessary re- 
transmission of packets due to an mcorrect data-loss detection or the possibility of unnecessary suppression of t/ans- 
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mission at retransmission time, significantly increasing throughput. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] FIG. 1 is a block diagram showing the basic configuration of a data communication system according to the 
□resent invention that is not affected by transmission line characteristics. tarmina , < in 1 

mSa FIG 2 is a block diagram showing the general configuration of the data communication terminal FIG 1 . 
0039] FIG 3 is a diagram showing the concept of a connection between the data commun,cat,on terminal 1 and a 
linking server 6 and between the linking server 6 and an AP server 9 
[0040] FIG. 4 is a diagram showing an example of the table 14 in FIG. 2. 

r0041l FIG 5 is a diagram showing an example of the table 17 in FIG. 2. . . . „ . .„ tha Hato „ m 

[ 0 042] FIG. 6 is a diagram showing an example of operation in which a retransmission timer is set ,n the data com- 

r0043 C i atiO FIG ?T. diagram showing an example of operation in which information on the type of the communication 
network, to which the network interface controller 22 in FIG. 2 is connected, is sent to the transfer controller 1 9 and 
the buffer size controller 20 to set the retransmission timer. 

mnaai f\g 8 is a diaaram showinq the free space of a receiving buffer at a destination. 

[Sots! FIG. 9 rJZ^oL^e relation between an application server processing time and a retransmission 
time. 

PREFERRED EMBODIMENTS OF THE INVENTION 

[00461 An embodiment of the present invention will now be described more in detail with reference to the drawing^ 
K FIG M is a block diagram of a data communication system according to the present invention that ,s not 

the wireless communication network 4 and the wire communication network 7. 

ssrsr :r~r: n 5 a ^ve rts ^ «» «»«*-» ««* 

thP wire communication network 7 in accordance with the communication network. 

0054 ^r^unfcatton network 7, which uses LANs (Local Area Network) orthe Internet, , a communication 
3 network that connects to the AP server 9 via a network interface unit 8 such as a router. 

oS T^k nglerve 6 is a terminal that subdivides the connection between the data communica .orv ermina 1 
and the AP server 9 into two sub-connections: a first sub-connection between the data oommun.cat.on terminal 1 and 
Z I nkinc r "rTa and a second sub-connection between the linking server 6 and the AP server 9. The linking server 
r^a^Son protoco, to each sub-connection to reduce the amount of packets sent to or received by the 
5 wireless communication network 4. It may also act as or substitute for the AP server 9 & 

KU561 A oacket refers to a data block composed of user data and a header or composed of control data and a header. 

Fl G ZMs a block diagram showing a genera, configuration of the data ^ 
FIG 1 As sho'wn in the figure, the data communication terminal 1 composes a sending module 11 and a rece.ving 
module 12 whilestab.ish a connection with the AP server 9 for sending and receiving packets to or from rt an AP 
* To and dateSansfer unit 13 that is a data transfer path between the sending module 11/rece,v,ng modu,e 12 and the 

ra0581 The sending module 1 1 comprises a table (table A) 14 which contains information on the relation between a 
pair o ale^ce Sentlr/destination address and a server processing time required for a service indicated by the 
L^ice iden' ier; a retransmission timer setting unit 16 which sets a retransmission timer value (a period of time be^ 
55 tween the moment a packet is sent and the moment the packet is determined as lost or failed and .s retransmitted a 

wave strength between the data communication terminal and the base station, or error rate of data sent or received 
To o f om the wtless communication network) and the sending buffer size; and a rad.o status ac q u,s,t,on unit 18 
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which acquires the status of the wireless communication network 4 from the base station 3. There are a Transfer con- 
troNer 19 whic establishes a connection with the transfer controller of the AP server 9 for transmission of packete a 

network 4 and information in the table 1 7; a variable-length sending buffer 21 in which data to be sent to the AP seter 
9 is stored; and a network interface controller 22 which sends packets to the wire communication network 7 or the 
wireless communication network 4. neiwor* i or ine 

[ ^! 91 AD The rece n iving module 12 comprises a transfer controller 23 which receives packets from the transfer controller 
of the AP server 9; a receiving buffer 24; and a network interface controller 25 which receives packets from T w re 
communication network 7 or the wireless communication network 4 

[0060] In the above description, the sending module 11 and the receiving module 12 are separated to simplify the 
descnption. These two modules may be integrated into one. ^ mp,ny tne 

se^er 1 6 alfd AP^erve??™ Sh ° Win9 ^ ° f * C ° nneCti ° n betWeen the data communication terminal 1 , linking 

mi°,Sn 'tVo f T transmission P rotoco1 for implementing reliable, connection-oriented data reception and trans- 

mission such as TCP (Transmission Control Protocol), access points 27 and 28, each identified by a pair of a service 

nf " h h ? ? SSS ' Pr ° Vided l ° the AP 10 and AP 26 ' res P^ively. A connection 29 is estabhshed 

for each two (pair) apphcations (server and/or terminal) which communicate each other 

[0063] The AP 10 and the AP 26 send and receive three types of phase data - a request, a response, and an 
acknowledgment -- via the connection 29. ' 
[0064] The linking server 6, which acts as an end point of the wireless communication network 4 and the wire com- 
munication network 7, divides the connection 29 into two sub-connections: one is a sub-connection 30 between the 

sTn?<rr P IT' 1 Nnkin9 S6rVer 6 ' and the ° ther is 3 ^connection 31 between the .inking server 
6 and the AP server 9. This division allows a larger amount of processing for a request to be executed in the wire 
communication network 7 (between the .inking server 6 and the AP server 9), thus reducing the number of packets 
that are sent to or received by the wireless communication network 4. 

[0065] FIG. 4 is a diagram showing an example of the table 14 shown in FIG. 2. As shown in FIG 4(a) the table 14 
IngSTFTTrts'lr 8 inC ' Udin9 SS,ViCe identmer ' deStinati ° n address ' communication network type, and server process- 
i°w?theAP seXer e 9 dentifier * * ^ idSnWm9 3 S6rViCe t0 be executed between the data communication terminal 

!S IT destination address is a value identifying the physical address (destination) of the AP server 9 
[0068] The communication network type (species) is a value identifying the communication network to which the 
data communication terminal 1 is to be connected 

A ?^ wninF !^ 4(b ^ 

term naM ^ZZZ?~ IT^T °" " ° sub - connecUon is th * one established by the data communication 
terminal 1 and the AP server 9 between the access points 27 and 28, each identified by a pair of the service identifier 

™™ d ^ inati ° n addreSS ' The S6,Ver pr ° CeSSing time is to be defined Preliminarily far each service 
™L h 5 r •? 3 dia 9 rar " showin 9 an exam P'e of the table 1 7 shown in FIG. 5. As shown in the figure, the table 1 7 
' te ™ ,nC L Udm9 radi ° WaVe Stren9th Value between the wireless data communication terminal 1 and 
Z*«*n TIT 3 ' err ° r rate ° f data SSnt t0 ° r reCeiV6d fr0m the wire,ess communication network 4, comma 
nication network type, communication network transmission speed, and sending buffer size 

[0071 ] When the radio wave strength is low or when the data error rate is high, the buffer size is reduced because 
per secoTcl) SIOn ^ C ° mmUniCati ° n netW ° rk Sh0Uld be narrow < a smaller amount 01 da * can be transferred 

Sommun^io^sylZ. " " ° Perati ° n »* " " BBU « t0 - "» transmission timer in the 

[0073] As shown in the figure, when the user starts an operation to send or receive data in step S1 the AP 10 
^oTth'l 1 !" P r ySiCa ' ' ine t0 AP 9 3 netW ° rk intertace contro.ler 22 and via the wire communication network 
LiZ tT C ° m ™ n ' Catl0 " netWOrk 4 - The access 27 is opened by a pair of the service identifier and the 
destination address to start sending data to the transfer controller 19 

E ' n h 2 ' t Wh6n thS / CCeSS P ° int 27 is °P ened - the transf er controller 1 9 passes the pair of the service 
identifier and the destination address to the retransmission timer setting unit 16 

[0075] In step S3, when the pair of the service identifier and the destination address is passed the retransmission 

[0076] In step S4, the communication network type is stored in the buffer. When the communication network type is 
the wireless commun.cation network 4. a radio status acquisition request is sent to the radio status acquisition untt 1 8 
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morl] To step S6. the transfer controller 1 9 generates a connection connect request packet to connect to the AP 

m081l When no response or acknowledgment to the packet corresponding to the packet identification number « 
[0081 ] When , ne .re p tne time indica ted by the retransmission timer value, the same packet is sent again 

S Z^Z^ ^^^b connexion connect request packet is passed from the transfer centre 
9 and when data ,s to be sent via the wireless communication network 4, the buffer s.ze controller 20 references 
Ihe tab"' W I AiS B*,c >get the sending buffer size corresponding to the pair of the status of the wireless commum- 
1?™"Z°« lending buffer 21 at that time and the size of the packet to be 

expression: 

Radio transmission time = Notified 
packet-size/Communication network transmission speed. 

[0087] ' The timer is set to activate the retransmission timer setting unit 1 6 after the time calculated by adding the AP 
from the following expression: 

Radio reception time = Maximum notified-packet 
size/Communication network transmission speed. 

) 

[0089] Theretransmlssiontimervaluecorrespondlngtothepacketidentiticationnumber.whichlsstoredi.thebuf!^ 
size based on the radio communication network status and the sending/receiving packet size and sets the sum of the 
the buffer size controller 20 to set the retransmission timer. 
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start sending data to the transfer controller 1 9. 

Sri, JT? S2 t Whe " aCC6SS P ° int 27 iS ° pened and when data is t0 be sent ™ the wireless communication 

[0099] in addition when data passed from the AP 1 0 is transformed into a packet, the packet identification number 
roToo, r f£ r h anSm,SS,0n timer va,ue are stored in the buffer and a notification is sent to the buffer size ZnZerT 
eceLr^r ap SPOnS o 0r acknowled 9 ment t0 the P^ket corresponding to the packet identificatbTnumber is 

S SJE n f .I 8 T ^ W ' re communication n ^ork 7, the time between a moment the Suffer size conSer 
20 stores the packet m the sending buffer 21 and a moment the AP server 9 returns a response is measured The 

J! 1 !? 1 1, The f e " try item communication network type" in the table 1 4 in FIG. 4 and in the table 1 7 in FIG 5 is replaced 
by the type of the wireless communication network 4 to generate a table (TABLE A") 44 and a table aim XTS 

2 «, T ? t W ' r f SS Communication netw ork is easily affected by the transmission line characteristics' elim- 
inating this effect makes the table configuration simpler. -mwwucs, enm 
[0104] The meritorious effects of the present invention are summarized as follows 

timer L-^T f ?* * e meth ° d aCCOrding t0 the P resent invention **» the transmission 

■mer properly and therefore reduces the possibility of unnecessary retransmission of packets due to an incorrect data 

TJ~ 9 Zt possibi,ity of unnecessa ^ suppression of transmission at ™ ssion ^iSSH- 

IhI°hL ,n t add ; tion '. when t^ transmission speed of a communication network is lower than the processing speed of 

minTr 0n !7 na '' th6re iS n ° nS6d f ° r unnece "^ memory resources to be reserved. 9 ' 

[01 07] it should be noted that other objects, features and aspects of the present invention will become apparent in 

[0109] Each feature disclosed in this specification (which term includes the claims) and/or shown in the drawinas 
may be '"corporated in the invention independently of other disc.osed and/or il.ustrated features 9 
n I ! nf the abStra0t fi ' ed herewith is re P eated here as part of the specification 

nJLil. f communication s V st em which sends or receives data to or from an application server usinq the same 
protocol via a transmission line as one of a wire communication network, a wireless communication nelork and Sh 

TrZL t ldent 'fer of the application server, a destination address, a communication network type and a 
K^^tl el aPP Cat ;° n t SerVer; and a -transmission timer setting unit which references the fabtto obtain 
ne^ork^nTrZ t app,lcatlon server based <>" the service identifier, destination address, and communication 
dUnng transmisslon °r reception of data to or from the application server, and sets the time as a retrans 



ZellZ TI 9 Zl^ Sel6Cted fr ° m 3 9r0UP C ° nSiSting ° f 3 Wire communication neLrk, a 
wireless communication network, and both a wire communication network and a wireless communication netwo k 
said data communication system comprising: imumcai.on network, 

iMrlTl 6 C ° ntaining therein a re,ation am ong a service identifier of the application server, a destination 
address, a commun.cat.on network type, and processing time of the application server and 

a .StTo n n?Zrh! m H Sett i n9 WWCh rGferenCeS Said firSt tab,S t0 aC < uire the P-cessing time of the ap- 
JSSEZ^ I 0 " ^!. SerV1Ce identifi6r ' dSStinati0n addreSS ' 3nd communication network type during 
transm.ss.on or recept.on of data to or from said application server and sets the time as a retransmission time 

The data communication system as defined by claim 1 , further comprising: 
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a radio status acquisition unit which acquires a radio wave strength of the wireless communication network 
and an error rate of data sent to or received from the wireless communication network from a wireless base 
■station connected via a physical line; and, 
ase^ 

5 error rate of data sent to or received from the communication network, the communication network type, and 

communication network transmission speeds, 
wherein said retransmission timer setting unit references said second table, calculates the transmission/ 
recep'on time for each packet size based on the radio wave strength and the error ^^JSlStSS 
status acquisition unit, and sets a sum of the processing time of the application server and the calculated trans 
mission/reception time of the packet as a retransmission timer value. 

3 A data communication system which sends or recedes data to orf rom an application server using the same | protocol 
via a transmission line comprising one type selected from the group consisting of a wire communion ^network, 
a wireless communication network, and both a wire communication network and a wireless communion net- 
work, said data communication system comprising; 

(a) a variable-length sending buffer in which data to be sent to the application server is stored; 
b a table containing therein a relation among radio wave strength of the wireless commun.cation network, 
error rates of data sent to or received from the communication network, communication network types, com- 
munication network transmission speeds, and sizes of said sending buffer; and 

(c) a buffer size controller which references said table to adjust the size of said sending buffer based on the 
acquired radio wave strength and the error rate. 

25 4 The data communication system as defined by claim 3, further comprising: 

aradio status acquisition unitwhich acquiresthe radio wave strength of the wireless communication network 
and the error rate of data sent to or received from the wireless communication network from a wireless base station 
..connected via a physical line and outputs the acquired information to the buffer size controller. 

so 5. The data communication system as defined by Cairn 1 or 3, wherein a Nnking server, ^^^^^ 
to or from the application server over the wire communication network, divides a connection with the application 
. server into two sub-connections and applies a transmission protocol to each of the sub-connections. 

6 The data communication system as defined by claim 1 or 3, further comprising a network interface controller ^hich 
35 controls a transmission of a packet to the wire communication network or the 

and sends information on the type of the communication network, to which the packet has been transmitted, to 
the retransmission timer setting unit or the buffer size controller. 

7 The data communication system as defined by claim 1 , further comprising a transfer controller which controls 
40 establishment of a connection with the app.ication server for use in packet transmission and passes the service 

identifier and the destination address to said retransmission timer setting unit. 

8. The data communication system as defined by claim 1 or 3, wherein the communication network type contained 
in said table comprises only the wireless communication network type. 

9. Adatacommunicationsystemwhichsendsorrece^^ 

via a transmission line comprising one type selected from the group consisting of a wire 

a wireless communication network, and both a wire communication network and a wireless communication net 
work, said data communication system comprising: 

(a) a first table containing therein a relation among service identifiers of the application server(s), destination 
addresses, communication network types, and processing time of the application server; 

(b) a retransmission timer setting unit which references said first table to acquire the processing time o the 
application server based on the service identif ier, destination address, and communication network type during 

55 transmission or reception of data to or from said application server and sets the time as a retransmission time; 

(c) a variable-length sending buffer in which data to be sent to the application server is stored; 

d a second tabie containing therein a relation among radio wave strength of the wireless communication 
network, error rates of data sent to or received from the communication network, the communication network 
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types, and communication network transmission speeds; and 

(e) a buffer size controller which references the second table to adjust size of said sending buffer based on 
the acquired radio wave strength and the error rate. 

10. Adatacommunica^ 

via a transm.ss.on line comprising one type selected from the group consisting of a wire communication network 
LTtiH ^ mUmcat,on n t etwork '/ and both a wire conjunction network and a wireless communication net- 
work, said data communication method comprising the steps of: 

(a) storing a relation among service identifiers of the application server, destination addresses, communication 
network types, and processing time of the application server in a table- and 

(b) referencing said table to set the processing time of the application server as a retransmission time based 

5 hTT 7 • ? Stinati ° n addreSS ' and communication "etworK type during transmission or recep- 
tion of data to or from said application server. 
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